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-HONG KONG is a high-incidence area for HCC as defined by Hutt (1971) because the rate in males is more than 5 per 105 of the population. The annual incidence rate calculated for primary hepatic cancers (PHC) in 1976 by the Hong Kong Cancer Registry was 29 I for all ages in males (Ho, personal communication) . The United Kingdom, like most parts of Europe, is a low-incidence area. The prevalence of hepatitis B surface antigen (HBsAg) is many times higher in South East Asia and in the Far East than it is in Western Europe (WHO Scientific Group, 1973) . Both HCC and the antigen carrier state are commoner in men than in women. Sumithran & MacSween (1979) have reviewed epidemiological data from various parts of the world, which are strongly suggestive of an aetiological link between a high prevalence of viral antigen persisting after infection in a population and a high incidence of the tumour. Undoubtedly, cirrhosis plays an important part in this process, but its role has not been adequately defined. Associations between these three conditions have been reported in a biopsy study of Chinese patients in a large general hospital in Hong Kong (Wu, 1978) . This paper analyses the necropsy material accumulated in the same hospital over more than 13 years, in an attempt to define how the high incidence of persistent HBV can be related to the high incidence of HCC in Hong Kong, taking into account the associations of cirrhosis with both. By comparing the cases of cirrhosis and HCC which stain positively for HBsAg with those which do not stain, it is possible to distinguish statistically the carcinogenic potential of cirrhosis associated with HBV from that of cryptogenic cirrhosis.
MATERIALS AND METHODS
The necropsy records of the Department (Gomori, 1950) and, where indicated, by the Berlin blue stain for iron. The finding of acute alcoholic hepatitis was taken as the criterion for alcoholic cirrhosis.
The PAS stain wa,s used to screen for intracytoplasmic PAS' bodies which were taken as indicative of ai-antitrypsin deficiency (Blenkinsopp & Haffenden. 1977a ). The sections stained by aldehyde fuchsin (AF) were studied for HBsAg according to the criteria described by Shikata et al. (1974) .
Where the presence of HBsAg as shown by AF wTas in doubt, the results were establislhed after the use of the indirect immunoperoxidase (Huang, 1975) and indirect immunofluorescence techniques as described by WVu (1978) .
The incidence of persistenit HBV in patients of either sex without related liver disease in the Queen Mary Hospital was taken as 500.
This control level is derived from studies of liver biopsies and necropsies on Chinese patients of both sexes (Wu, 1978; Ho et al., 1980) . T'he demonstration of HBsAg in necropsy liver tissue by AF staining is in agreement, in more than 900% of cases, with the results of commonly used serological tests at about the time of death (Ho et al., 1980 [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] .
RESULTS

Cirrhosis
In the 496 autopsies on cirrhosis with or without HCC, males predominated in a ratio of 5 3:1. The aetiological agents identified are shown in Table I proportion of 0 05 found in hospital cases without related disease.
Fitting a logistic curve to PHBsAg for the data A, B and C for males in Table IV Blenkinsopp & Haffenden's (1979b) necropsy data have been re-categorised so as to be compared with our findings in the Figure, and (1978) noted that the frequency of HBsAg in their patients who developed HCC without cirrhosis was many times greater than that in the normal population. This, at least, is in keeping with our finding that the incidence of HBsAg in necropsies on cases of HCC without cirrhosis is significantly greater than the incidence in hospital cases with no related disease. The persistence of HBV into middle life in Hong Kong appears to exert a carcinogenic influence independent of its effect in causing cirrhosis. Cirrhosis has been seen as an epiphenomenon in tumour development, playing a co-carcinogenic role rather than a truly malignant one (Sumithran & MacSween, 1979) . Our data indicate a cumulative effect of HBV in producing HCC in the sense that it is fully expressed only in the presence of cirrhosis.
The frequency of latent infection with HBV declines with age in normal populations (WHO Scientific Group, 1973) and also in cases of HCC (Wu & Lam, 1979) but the identification of HBsAg in the years of middle life, when deaths from both cirrhosis and HCC are commonest, carries substantially enhanced risks of developing those conditions even, as is usually the case, in the absence of any recorded phase of chronic hepatitis.
Differences between cirrhosis in Hong Kong and in the United Kingdom
The data in Table II (Table I ). Haemochromatosis was listed as an aetiological factor in 7-5°00 of the Glasgow cases and was exceptionally frequent (20%) in those of Johnson et al. (1978) , but it was rare both in the other London series (Blenkinsopp & Haffenden, 1977b) (Blenkinsopp & Haffenden, 1977b) .
Blenkinsopp & Haffenden stained
HBsAg in 25% of their cases of cirrhosis but it was the sole aetiological agent in only 130o, compared with our level of 69.80o (Table I) . Our data are dominated by the fact that the majority of cases of cirrhosis in Hong Kong are HBsAg+ and that an even larger majority of HCC occur in such cases. This is linked with the background of a high incidence of persistent HBV in the population as a whole, and in hospital cases in particular. None of these conditions prevails in London, where an MRC study (1974) showed that of patients discharged from a large hospital who had not received a blood transfusion 0.03%0 were HBsAg+; in cases in which transfusion had been given, the incidence was only 1-69%.
Persistent HBV can be seen as the chief determinant of the high incidence of HCC in Hong Kong, but it may not be the only one. The effects that prolonged ingestion of dietary factors as nitrosamines and their precursors and aflatoxins may have on the high incidence of HCC here have been outlined by Gibson & Chan (1972) but they have not been clearly defined. The aetiological effects of these and other factors in Hong Kong have, in any event, been submerged statistically by the prevalence of persistent HBV.
